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NOACHUTE/IbHAA 3ANMUCKA

[Iporpamma mo ¢Qusuke 0a30BOr0 YpOBHSI Ha YpPOBHE CPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TpeOOBaHMI K pe3yibTaTaMm
OCBOEHHMSI OCHOBHOM 00pa30oBaTeiIbHON MporpaMMmsl, npeacraBieHHbIX B PI'OC
COO, a Takxke c yueroM (enepanbHOil pabouyel HporpamMmbl BOCIUTAHUS U
KOHIIETIIMK TIpernojiaBanusi yuyeoHoro npeamera «Pusmka» B o0Opa3oBaTeIbHBIX
OpraHU3aAUAX Poccuiickoi denepannu, peanu3yIommx OCHOBHEIE
00pa3oBaTebHbIE MPOTPAMMBI.

ConmepxaHnue mporpaMmbl 10 (U3HKE HAmpaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHOHAYYHON KapTUHBI Mupa oOydaronuxcs 11-12 kimaccoB mipu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IJITAHUPYEMBIM JIMYHOCTHBIM, TMPEIMETHBIM M METANpeIMETHBIM pe3yJbTaTam
o0yueHHUs, a TaKKe€ YYUTHIBAET HEOOXOJUMOCTb peaTu3alu MEKIPEIMETHBIX
CBs3el (PU3MKM C €CTeCTBEHHOHAYYHBIMU YYEOHBIMM TpenMeTamMu. B Heit
OTIPE/EISAIOTCA OCHOBHBIE LIETU M3y4yeHUs (U3UKH Ha YPOBHE CPEIHEro OOILero
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTAThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (hu3mKe BKIIOYALT:

e IUJIAHUPYEMBbIE PE3YJITATHl OCBOCHHS Kypca (PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pusukay 1o rogam o0ydeHHsl.

®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPHUPOJIbI, BBHICTyMas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpysxarorieM Mupe. [IKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUTSl €CTeCTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3MYECKUE 3aKOHBI
JieKaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbuszudeckorr reorpadueir u actpoHomued. Vcmosib30oBaHME W aKTHBHOE
npuMeHeHne (DU3MYEeCKUX 3HAHWM  OMNpeAeNsIeT XapakTep U Pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, TMOJYYEHHS] HOBBIX MAaTEPUAJIOB C 3aJlaHHBIMU CBOICTBAMHU WU JPYTHUX.
N3yuenune ¢u3mku BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydYaromwuxcs, B (OpMUPOBAHHWE YMEHUM MPUMEHSIThH
Hay4HBIA METO/I MIO3HAHMSI IPY BBITIOJIHEHUH UMH YI€OHBIX HCCIICOBAaHUM.

B ocHoBy kypca ¢u3uku Uil YPOBHS CpEIHEro oO0mero oOpa3oBaHUs
MOJOXKEH pAd HIEH, KOTOpbIE MOXHO pacCMaTpuBaTh KaK MPUHLHUIBI €r0
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISCTCA JIOTUYECKH
3aBEpIICHHBIM, OH COACPKUT MaTepuall U3 BCEX pasleioB (U3HUKH, BKIIOUAET KaK
BOTIPOCHI KJTACCHYECKOH, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEW MaTepwal Kypca (pu3uku
o0BeIMHEH BOKPYr (U3MUECKHX Teopuid. Bemymmm B Kypce SIBISETCS
dbopMupoBaHrE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHH, BEIIECTBE W
noJe.

Hoes eymanumapusayuu. E¢ peanusanusi MPEANONaracT HCIOIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (DU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHS
¢uzukn ¢ pa3BuTHEM OOIIECTBAa, a TaKke C MHPOBO33PEHUECCKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IUPOKUM KPYTOM TEXHHUUYECKHUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYCHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peamusyercs IMOCPEICTBOM BBEICHHS DJIECMEHTOB
colepKaHUs, TOCBSIICHHBIX OSKOJOTHYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXe OOCYKICHUS
po0JIeM paloOHATBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30M1acHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UKM Ha YpPOBHE CPETHEro OOIIero
oOpa3oBanus SBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3MUECKOU TEOpHUH, POJK (HyHIAMEHTAIBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHIaAX
NPUMEHUMOCTH TEOpHUH, I ONUCAaHUS €CTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CucTeMHO-AeSTENHbHOCTHBIN TIOJIX0/I B Kypce (DU3UKHU peamnu3yeTcsl MPexIe
BCETO 3a CUCT OpraHu3alMM SKCIECPUMEHTATbHOW AESTEIbHOCTH OOYyYaroluXcs.
Jlns  GazoBoro ypoBHSI Kypca (U3UMKM — OTO UCIIOJIB30BAHUE CUCTEMBI
(GpOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBbIE B TIporpamMme mo (pusuke 0oObEIUHEHBI B OOIIUH CHUCOK YYCHHUYECKUX
paKTHICCKUX padoT. BEIfcIeHne B yKa3aHHOM IepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JUIS KOHTPOJS ©  OICHKH, OCYIIECTBISICTCS  YYaCTHHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl M3 OCOOCHHOCTEW IUIAaHHUPOBAHUS U
ocHameHus kaOuHera ¢usmku. IIlpum d>ToM oOecreuynBaeTCs  OBJIAJICHHE
OOyJaroIMMUCs yYMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (DM3MYECKUX BEJIMYMH M TIOCTAHOBKY OITBITOB IO TIPOBEPKE
IIPEJIOKCHHBIX THITOTES.

bonbimoe BHUMaHUE yOENSETCS PEUICHUI0 PACUCTHBIX U KAYECTBEHHBIX
3amad. [Ipu aTOM ISt pacYCTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/1a4dl C SBHO
3aIaHHON (PM3UYECKOU MOJIENBIO, TIO3BOJISIFOIINE TPUMEHSITh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO paszjena Kypca, TaK W UHTErpupys 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCA 3a/JaHMs Ha
0o0bsCHEHHE TMpoTeKaHusi (U3MYECKUX SBJICHUM W TPOLIECCOB B OKpY’Kalollen
KHU3HU, TpeOyromme BbIOOpa (GU3NYECKOM MOIENH i CUTyallud TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusiMu OI'OC COO k MarepuaibHO-
TEXHHUYECKOMY OOecleueHno y4eOHOro mpoliecca 0a30BBIi YpPOBEHb Kypca
(GU3UKK HAa YpPOBHE CpETHEr0 00IIero o0pa3oBaHUsl IOKEH U3y4aThbCs B YCIOBUSIX
NpeIMETHOrO0 KaOuHeTa (M3MKU WIM B YCIOBUAX MHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB E€CTECTBEHHO-HAYYHOro HHKIa. B kabuHeTe (PU3MKHU TOIKHO OBITH
HEO00X0oIMMOe J1abopaTopHOE O0OOpYAOBaHUE JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (U3uKe YYEHHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
obopyoBaHue.

JleMOHCTpallMOHHOE  000pyZoBaHHE (QOPMHUPYETCSI B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIBHON JOCTATOYHOCTH UM OOECHEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (U3UKe KIIOYEBBIX JEMOHCTpAIUil i
WCCIICIOBAHMSI  W3YyYaeMbIX SIBICHMA H  TPOIECCOB, OSMIUPHYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YYEHHYECKUX NPAKTHUECKUX paboT
(dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCS B pacyere
OTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTHdeckhue KOMILICKTHI
71a00paTopHOTO 000PYAOBaHUS JOJDKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LIETISIMH U3Y4YEHUS (PU3HKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYYAlOMIMXCSd K HAYIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHNE
HCCIIEIOBATENILCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUSI KaK pe3yibTara H3YYCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHHUU OOBICHATH SBJICHUS C HCIOJb30BAHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MpPEACTABICHUN O ponu (U3UKK AL PAa3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHne STUX Leie 00ecTeuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

mpolecce u3yyeHus Kypca GU3NKN Ha ypPOBHE CPEHEro 001iero oopa3oBaHus:



e TMpHOOpEeTEeHHWE  CUCTEMBbl  3HaHUH 00  oOmMX  (PU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJIIOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, BJIEKTPOJAUHAMHKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHUS s
OOBsiICHEeHHsI (PU3MYECKHX SIBICHUA B TMPUPOAE U I MPUHATHUSA
MMPAKTUYECKUX PEIICHUM B MOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUS pa3IUYHBIX 3aJad C SBHO 3a/JlaHHOMU
dbu3nueckol MOAENbI0, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE
co3faHue GU3NUecKord MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJa4H;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMUECKUX MPOIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETAlMu HH()OpMAIIHH,
OTIpeeNIeHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHS YMEHHUI MPOEKTHO-HUCCIIEI0BATEIbCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus otBoauTcs 136 yacoB: B 11,12 kimacce — 68 yacoB (2 yaca B HEJIETIO)

[Ipennaraemerii B mporpamMmme 1o (¢uU3MKE TMepeueHb J1abopaTOpPHBIX W

MPAKTHYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
OpOBEACHUS J1aDOpaTOPHBIX pabOT M ONBITOB C YYCTOM WHIUBUIYaJIbHBIX
0COOEHHOCTEH 00yUYarOIUXCS.



COOEPHKAHUE OBYYEHUA 11

KNACC

Pasznen 1. ®u3nka u MeTOAbI HAYYHOTO NMO3HAHUA

®usuka — Hayka o npuponae. HayuHble mMeToabl IMO3HAHUS OKPYKAIOILIETO
mupa. Ponp dSkcnepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIIEpUMEHT B (PU3HUKE.

MopaenvpoBanue ¢(u3nyYeCKuX SIBIEHUM M mporieccoB. HayuHble TMIOTE3BI.
®dusnyeckue 3aKOHbI U TEOpPUH. ['paHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHUPOBAHMM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

LemoHcmpayuu

AHasoroBple W IM(MPOBBIC H3MEPHUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE
JTATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHXeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBHUKEHUS.
Cucrema otcuera. TpaekTopusi.

[lepemerieHre, CKOPOCTh (CpeaHssI CKOPOCTh, MTHOBEHHasi CKOPOCTH) M
YCKOPEHHE MAaTepUAIbHOM TOYKH, MX MPOCKIHUM HA OCH CHUCTEMbl KOOpAUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U NepeMEelICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBobogHOE majieHue. Y CKOpeHHEe CBOOOTHOTO ITaJICHHUS.

KpuBonuHeitHoe  aBrmkeHue. JBUKEHME  MaTEepUalbHOM  TOYKHM IO
OKPYHOCTH C IIOCTOSIHHOM MO MOAYJIKO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAA
ckopocth. [lepuon 1 yactora obpareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W NPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBIDKEHHUE CHAPSIOB, IIEMTHBIE U PEMCHHBIC TIepeadn.

LemoHcmpayuu

Mopenb cHUCTEMBI OTCYETA, WILTIOCTPALUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUYKEHUS.

[IpeoOpa3zoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGnionenue aBuxkeHus Tena, OPOIIEHHOIO MOJ| YrjoM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TIaICHUS.
HampaBieHue CKOpOCTH MPH ABHKCHUH 110 OKPYKHOCTH.
YyeHuuecKul akcniepumeHm, nabopamopHsie pabomeol

N3ydeHre HEpAaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHne COOTHOLICHUST MEXAY IyTAMH, MNPOWJICHHBIMUA TEIOM 3a
MOCJICIOBATEIbHBIE PAaBHBIE MPOMEKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IAPUKA B BA3KOM )KUIKOCTH.

N3yueHue NBH>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHimn  otHocutTensHOcTH — [aymnes.  IlepBeii  3akoH  HbroroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoii 3akoH HeroToHa
JUIsl MaTepuaabHON TOUKU. TpeTuit 3akoH HproToHA AJ1s1 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tskectu. llepBasg kocMuueckas
CKOpOCTBb.

Cuua ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl TpeHus (mokosi, CKoJbxeHus1, kaueHus1). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEHHUS U cuiia Tpenus nokos. Koadduiument tpenus.
Cuna conpoTUBIICHUS NPU ABUKEHUU TEJIA B )KUJKOCTH WJIU Tase.

[TocTynarensHOE U BpaliaTelbHOE IBIKEHUE a0COIOTHO TBEPIOTO TeaA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llmeuo cumbl. YcnoBus
paBHOBECHUS TBEPOTO TEJA.

TexHndecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOAIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

LemoHcmpayuu

SIBnenue nHepuu.

CpaBHeHHME MacC B3aUMOICUCTBYIOIINX TE.

Bropoii 3axkoH HeroToHa.

N3mepenue cu.

Clio)keHue Cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JiepopMariuu.
HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U TTAJICHUH.
CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.
Ycnosua paBHoBecuA TBEpAOro Tena. Buabli pasHosecus.
YyeHuyecKul akcnepumeHm, 1abopamopHsie pabomei
N3yyeHune asuxkeHma bpycka No HaKNOHHOW NJOCKOCTY.



HccnenoBanrie 3aBUCMMOCTH CUJI YIPYTOCTH, BO3ZHUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanrie ycloBHM paBHOBECHS TBEPJOTO Telld, HMEIOUIETO0 OCh
BpalIeHUsI.

Tema 3. 3akonsl coxpanenus 6 mexaHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpPUAIbHBIX TOYEK.
NMnynbec cuilbl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

PabGora cuiiel. MOIIHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUS yIpyro
neopmMupoBaHHOi  TpykuHbI. [loTeHuManbHAst  2HeEprust Teda  BOIU3H
MOBEPXHOCTH 3E€MIIH.

[loTeHnuanbHple W HE TNOTEHIMAIbHbIE CUIbl. CBA3b pabOThl HE
MOTEHIUAJIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOW IHEPTUM CUCTEMBI TeJl. 3aKOH
COXpPaHECHUSI MEXaHUUYECKON IHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoNCTBA U MPAKTHUYECKOE MPUMEHEHHE: BOJIOMET, KOIEp,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

LemoHcmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 00pPaTHO.
YyeHuyecKul akcnepumeHm, nabopamopHseie pabomel

N3yyenue aOCONIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OJAMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

HccnenoBanre cB3u pabOTHI CUIIBI ¢ M3MEHEHUEM MEXaHUYECKOW DHEPTUu
TeJa Ha IPUMEpE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJgiekyasipHasi pu3znka U TepMOJUHAMHUKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeopulU
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW T€OPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aUMOJICMCTBUSL YacTUI BellecTBAa. MoJaenu CTpPOeHUs Tras30B, XUJIKOCTEU W
TBEPJIBIX TEI U OOBSICHEHHE CBOMCTB BEIIIECTBA HA OCHOBE TUX Mojelei. Macca u
pazmepsl MoJiekyi. KonnuectBo BemiecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e¢ usmepenue. [llkana temnepaTtyp
Llenbcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHAas TeMIepaTypa Kak mepa
CpelHEel KUHETUYECKOW HSHEpPruM TEeIIOBOro ABMXKEHHUs uactull rasza. Illkama
temneparyp KenbBuna. ['a30Bble 3akoHBI. YpaBHeHne MeHneneeBa—KitanenpoHa.
3akon JlanbroHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBiICHUE M30IMPOILECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

LemoHcmpayuu

OneIThl, AOKAa3bIBAIOIINE JIMCKPETHOE CTPOCHHUE BEIIeCTBa, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OmnbITel 10 AUPPY3UH KUAKOCTEN U Ta30B.

Mojenb OpOyHOBCKOTO IBUKEHHUS.

Mogens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOLIHE CYILIECTBOBaHHE MEXMOJIEKYIISIPHOTO
B3anMO/ICHCTBHA.

Monenb, nuTroCcTpUpyomias Ipupoay AaBICHUS Ta3a HA CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YypaBHEHHE COCTOSHUS HJCAJIbHOTO rasa,
U30IPOLIECCHI.

YueHuueckul skcnepumerHm, nabopamopHsie pabomei

Onpenenenne Macchl BO3yXa B KJIIACCHOW KOMHAaTE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBHI, 1aBJICHUS U TEMIIEPATypPbl BO3/lyXa B HEW.

HccnenoBanre 3aBUCUMOCTY MEK]ly TapaMeTpaMU COCTOSIHUSI Pa3peKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuKu
TepmonnHamMuueckass cucremMa. BHYTpeHHsIs SHEpPruss TEPMOAMHAMHYECKOU
CHUCTEMBI U CIIOCOOBI €¢ u3MeHeHusl. Konm4ecTBO TerioThl U paboTa. BHyTpeHHsIs

DHEpPrus  OJHOATOMHOTO  MAEAIBHOrO  rasza.  Buael  Teruronepenadwu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHAS TEIJIOEMKOCTh BEIECTBA.
KosnuecTBo TEmIOTh NpH TemIonepeaaye.

[Tonsitue 006 amuabatHoM mporecce. llepBhlii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHne mEepBOro 3aKOHAa TEPMOJMHAMUKHM K u3ompoueccam. ['paduueckas
WHTEepHIpeTanus padoThl Tasa.

Bropoii 3akon TepmoauHamMuku. HeoOpaTuMocTh TPo1IecCcoB B IPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBUS  TEIUIOBBIX  MAIMH.
[IpeoOpazoBanusi 3HEpruM B TEIUIOBbIX MamnHax. KoadduimeHt moae3noro
nectBus TemwtoBor mamwmHbl. [ukn KapHo m ero ko3¢ @uIMEeHT MOoIe3HOTO
AEHCTBHSL. DKOJIOTUYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



Texunueckue yCTpOﬁCTBa U IIPAKTHYICCKOC IMPUMCHCHHUC: ABUTATCIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.
LemoHcmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEeM TpeHHUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTPEHHEN YHEPTUM (TEMIIEPATYpPhI) TeIa MpH TEIJIoNepeiaye.

OnpiT 1O anuabaTHOMYy pacIIMPEeHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

YueHuvecKkul akcnepumeHm, nabopamopHeie pabomei

N3mepenue ynenbHOM TEII0EMKOCTH.

Tema 3. Aepezammuvie cocmosanusn eéewiecmea. Dazosvie nepexoonl

[TapooOpa3oBanue U KoHjeHcalus. Vcmapenue u KureHue. AOCOIoTHAsS U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachblllleHHBIH map. YenbHas TemiaoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT 1aBJICHUS.

TBepaoe Teno. Kpucramnmmueckue u amopdHsie Tena. AHU30TPOIHS CBOMCTB
kpuctaiioB. JKunkue xkpucrtamibl. CoBpeMeHHble MaTepuanbl. [LmaBneHune wu
KpUCTAITM3aIus. Y IeiabHas TerioTa miaBieHus. Cyonumanus.

YpaBHEHHE TEIIIOBOTO OaaHca.

TexHuyeckue yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

LemoHcmpayuu

CBo¥iCTBa HACKIIIIEHHBIX ITAPOB.

KureHnue npu moHMKEHHOM JaBJICHHH.

CriocoObI M3MepeHus BIAXKHOCTH.

HabroieHue HarpeBaHus U IJIaBICHHUS KPUCTALIMYECKOTO BEIIECTBA.
JlemoHCTpauus KpucTaioB.

YyeHuveckuli skcnepumeHm, nabopamopHsie pabomsoi

HBMCpCHI/Ie OTHOCHUTEIBbHOM BJIAYKHOCTH BO31yXa.

Paznen 4. DnekTpoaMHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ONEKTpUYEeCKUW 3apsia. /[IBa Buaa 3IIEKTpUYECKHUX
3apAnoB. IIpOBOJHMKM, OUANEKTPUKUA W IOJYIPOBOJHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa.
BszaumopaeiictBue 3aps0B. 3akoH KyioHa. To4eUHBI AIeKTPUYECKUI 3apsil.
Onexktpuyeckoe mnoje. Hanpspk€HHOCTh  anekTpudeckoro nods. IIpuHomn



CYNEPIIO3ULINH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
HOJISL.

PaGora cumm  snekrpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
MOTEHIUANOB. [IpOBOJHUKM W JUANEKTPUKHA B 3JIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpuyeckas IpOHUIIAEMOCTb.

OnekTpoeMKocTh. KoHieHcaTop. DIEKTPOEMKOCTh IIOCKOr0 KOHAEHCATOopa.
DHeprus 3apsLKeHHOT0 KOHACHCATOPA.

TexHuueckue YCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: AIIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTATHYECKas 3allliTa, 3a3eMJICHHE BJICKTPONpHOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmapar, CTPyHHBINA IIPUHTED.

LemoHcmpayuu

Y CTpOUCTBO M IPUHLIMI IEUCTBUS JJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOTHUKH B AJICKTPOCTATUUECKOM I10JIE.

DJIeKTpOoCcTaTHYECKas 3aluTa.

JIM3JIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh  DJIGKTPOCMKOCTH  IUIOCKOTO KOHJAEHcaTopa OT IUIOMIAau
MIJIACTUH, PACCTOSHUS MEXAY HUIMU U IUJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHASHCAaTopa.

YyeHuyecKul akcnepumeHm, nabopamopHseie pabomel

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOpA.

Tema 2. I[locmosannsiit 3nekmpuueckuii mox. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHMS DJICKTPUUECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSIHHBIN TOK.

Hanpspxenue. 3akon Oma 11 yyacTKa HEenH.

DNEeKTPUYECKOE COMPOTHUBICHUE. YEIbHOE COMPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, MapajieIbHOE, CMEIIIAHHOE COSTMHEHHE ITPOBOTHUKOB.

PabGora nsnekrpuyeckoro Toka. 3akoH Jlkxoyms—Jlenna.  MomHOCTb
AIEKTPUUYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJIa U BHYTPEHHEE COMPOTUBJICHUE MCTOYHHMKA TOKA.

3akon OMa Jy1st TOJIHOM (3aMKHYTOM) 3JIeKTprueckol 1enu. KopoTkoe 3aMbIKaHUeE.

DneKTpoHHas MIPOBOJIMMOCTD TBEPJIBIX  METaJUIOB. 3aBHUCUMOCTD
CONPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA AIIEKTPOHHBIX ITYyYKOB.

[TomynpoBOAHUKHY. CobOcTBeHHAs u MpUMecHas MIPOBOJIUMOCTb
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUI TOK B pacTBOpax M  paciulaBaXx  AJIEKTPOJIMUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMALUA. DIEKTPOIIN3.



OnekTpuueckuid TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSITENIbHBIM
pa3psan. Monuus. [Lnazma.

TexHn4eckrue YCTpPOWCTBA W IPAKTUUECKOE NPUMEHEHHE. AaMIIEPMETD,
BOJITMETpP, pPEOCTaT, HCTOYHUKU TOKA, OJJIEKTPOHArpEeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUSI, BAKYYMHBIN N0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOAHUKOBBIN U0/, FalbBaHUKA.

LemoHcmpayuu

V3MepeHne CHiIbl TOKA M HAIIPSHKCHHSL.

3aBUCHUMOCTD COIIPOTHUBIICHUS HTUJIMHAPHUYCCKHUX IMPOBOJHUKOB OT AJIMHBI,
TUTOMIAM ITOTIEPEYHOI0 CEUCHUS U MaTepHalia.

CwMmeranHOE COSTMHEHHUE MPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTPOABMXKYIIeH cuibl. KopoTkoe 3ambIKaHue
raJJbBAaHUYCCKOTI'O 3JICMCHTA U OLICHKA BHYTPCHHCTO COITPOTUBJICHUA.

3aBHUCUMOCTD COIIPOTHUBIICHUS METAJIJIOB OT TCMIICPATYPHI.

[TpoBOIMMOCTH DIIEKTPOIUTOB.

W ckpoBoii pa3psii ¥ IpOBOJUMOCTh BO3AyXa.

OaHOCTOPOHHSIS IPOBOJIMMOCTh JIMO/IA.

YueHuvecKul akcnepumeHm, nabopamopHeie pabomei

W3ydeHne cMemanHoro COeIMHEHHUS pE3UCTOPOB.

W3mepenne 3JIeKTpOABUKYIIEH CHIIBI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUSI.

HaOmronenue snekrposnsa.

MesknpeaMeTHbIe CBSI3U

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kjacce oCylIECTBISIETCS C
Y4ETOM COJEp’KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMd MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAay4YHOI'O
MO3HAHMS: SIBJICHWE, HAay4HbIH (akT, rumores3a, (Qu3mveckas BeIWUMHA, 3aKOH,
Teopusi, HAOMIOACHHUE, YKCTIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIh, U3MEPEHHE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHCHHM, JMHEHHas QyHKIHS,
napabona, runepOosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPHI M UX TIPOCKITUU Ha OCH KOOPJINHAT, CII0’KEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPEIayH, TEIJIOBOEC PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOW TIPUPOJIC.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeJ, XKUAKOCTEH U



ra3oB, 3JIEKTPUYECKHE CBOWCTBAa METAJUIOB, 3JIEKTPOJMTUYECKAS IUCCOLMALMS,
rajJbBaHUKa.

T'eoepaghus: BnaxHOCTh BO3yXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABM)KEHUN C HCIOJB30BAaHUEM MEXAHU3MOB,
Y4€T TpPEHUsT B TEXHHUKE, MNOJIIMIHUKH, HCIIOJb30BAHUE 33aKOHA COXPaHEHHUSA
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JpYrHE), JABUTATElb BHYTPEHHETO
CrOpaHus, napoBas TypOuHa, OBITOBOI XOJOAWIBHUK, KOHIAULIMOHED, TEXHOJIOTUN
[OJy4YEHUS] COBPEMEHHBIX MAaTEpUaloB, B TOM YHCIE HAHOMATEpUAIOB, U
HAaHOTEXHOJOIMH, 3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArpEBATEIbHbBIE puOOPHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJbBAHUKA.

12 KNACC

Pazjnes 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUSA

ITocTtossuHple  MarHuThl.  B3aummojeilicTBHE  IOCTOSHHBIX ~ MarHHWTOB.
MarnutHoe moJsie. BexkTtop MarHuTHOW WHAYKUWHW. [IpuHOMII cynepro3unuu
MarHUTHBIX MoJieW. JIMHMKM MarHuTHOM WHAYKIUU. KapTuHa JMHUN MarHUTHOU
WHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOe T1IOJ€ TIPOBOJHHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TOJS JIMHHOTO MOPSIMOrO IMPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoelicTBUe TPOBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAITPABJICHHUE.

Cuia Jlopenua, e€ MOJlyJib U HanpasiieHUE. JIBUKEHHE 3apSyKEHHON YaCTUIIbI
B OJJHOPOJHOM MarHuTHOM IoJjie. PaboTa cunsl JlopeHa.

SlBnenue oanekTpoMarHuTHOW WHAyKUuMH. [IOTOK BekTOpa MAarHUTHOU
WHIYKIMHA. OJIEKTPOABIKYIAS CHJIa HWHAYKUMAHW. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu Oapanes.

BuxpeBoe nsnexktpuueckoe IMoje. DIEKTPOABWKYIIAs CHJIA WHAYKIAW B
MPOBOJHUKE, IBUKYIIEMCS TOCTYNATEILHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKUMH. OJIEKTPOJABWKYIAS  CHUia
CaMOUHIYKITUH.

DHEprus MarHUTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHu4eckue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: ITOCTOSHHBIE
MArHuThl, SJICKTPOMArHUThI, 3JIEKTPOJBUIATENb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHI, MUHIYKIIMOHHAS T1€Yb.



LemoHcmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE AIICKTPOHHOIO IMyYKa MArHUTHBIM MOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3anmonenicTBue AByX MPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

Jenctue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIByieHUE PIIEKTPOMArHUTHON UHYKIUH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJBHKYIIECH CUJIbI HHAYKIIMU OT CKOPOCTH MU3MEHECHUS
MarHuTHOTO ITOTOKA.

SIBneHne CaMOMHIYKIIUH.

YueHuvecKkul akcnepumeHm, nabopamopHeie pabomei

N3ydyeHrne MarHuTHOTO TOJISI KATYIIKA C TOKOM.
HccnenoBanue nelcTBUSA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.
HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Pa3nen 5. Kosie6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 3neKmpomacHuUmMHble KoJ1e0aHus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHHMYECKHE  KojeOaHUS.
IMapmonnyeckue konedanus. Ilepuoxa, wactora, aMruMTyaa U ¢asza KosieOaHUM.
[IpyXuHHBIA MasTHUK. MaremMaTUYeCKU MAasTHUK. YPaBHEHHUE TapMOHUYECKHUX
kose6anuii. [IpeBparieHune sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UCATbHOM KOJeOaTelbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUUYECKUMH U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaroUMX KojeOaHUsX. BeIHYX/IeHHbIE MEXaHHUUECKHE
koseOanus. PezoHanc. BoiHyXI€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMAQJIbHBIM TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIEE 3HAYEHUWE CHJIBI TOKA U
HANPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
SHEPIrUr. DKOJIOTMYECKUE PUCKU MPH MPOU3BOACTBE AIEKTposHepruu. KymbTypa
WCIIOJI30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPAaTOp NEPEMEHHOTIO TOKA, JUHUU JIEKTpoIepe1ay.

LemoHcmpayuu

HccnenoBanne mapaMeTpoB KoJieOATEIbHOW CHUCTEMbI (TIPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).



Hab6nronenue 3aTyxaromux KoJeOaHui.

HccnenoBaHre CBOMCTB BBIHYKIECHHBIX KOJIEOAHU.

Hab6mronenue pe3onanca.

CBoOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUs!.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc mpu mMOCHEIOBATELHOM COCIMHEHHH PE3UCTOpa, KAaTYIIKU
WHIYKTUBHOCTH M KOHACHCATOPA.

Mopnenb JIUHUM 3EKTPOIepe1adH.

YueHuveckul skcnepumeHm, nabopamopHeie pabomei

HccnenoBanre 3aBUCUMOCTH MEPHOAA MajbIX KoJI€OaHUM rpy3a HA HUTU OT
JUTMHBI HUTU ¥ MaccChl rpy3a.

HccenenoBanre NEPEMEHHOIO TOKa B LENM W3 IIOCIEN0BATEIBHO
COCIMHCHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHUMHbLE 0TTHbL

Mexanuueckue BOJIHBIL, YCIOBUS pacmpocTpaHeHus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJMHA BOJIHBL [lomepeuHble W TPOJOJBHBIE  BOJIHBIL.
WNurtepdepenius u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBUSI M3JIyYEHUs DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anekrpomarautHOM BosiHe. CBOKCTBA
AJIEKTPOMArHUTHBIX BOJH: OTpa)K€HHE, MpPEIOMIICHHE, TOIsSpU3aus, JUPpaKius,
uHTephepeHuust. CKopocTh 3MEKTPOMArHUTHBIX BOJIH.

[[Ikana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE 3IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeJIeBUICHU. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: MY3bIKAJIbHBIC
MHCTPYMEHTBI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paauonpuEMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

LemoHcmpayuu

OOpa3oBaHue U PacIpPOCTPAHCHHUE ITOTIEPEYHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabOmronenne oTpakeHus M IPEJIOMIICHHUS] MEXaHUYISCKHUX BOJIH.

Hab6mronenue narepdepeHmy u 1udpakiind MEXaHUIeCKUX BOJTH.

3BYKOBO# pe30HAHC.

HabGmroneHnue cBS3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTATYAOW W
YaCTOTOU KoJaeOaHHUiA.



HccnenoBanne  CBOMCTB — DJIEKTPOMATHUTHBIX — BOJIH: OTpaXk€HHUE,
peJoMIIEHUE, MOJIpu3anus, AMPpakuus, UHTEphepeHIus.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. IIpsAMOIMHENHOE paclIpOCTpPaHEHHWE CBETa B
oaHopoaHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. llocTpoeHne n300pakeHuil B
IUIOCKOM 3€pKaJe.

[Tpenomiienue cBeta. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MTOKa3aTeNb
npesnomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblld yros IOJHOIO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CoxHBbI cocTaB O6enoro ceera. Lger.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOSIHUE W ONTHYECKash CHila TOHKOM JuH3bL. IlocTpoeHne u3oOpaxkeHUil B
coOuparIIKX U pacceuBaroluX JuH3aX. Dopmyrna TOHKOW JHUH3BL. Y BEJIUYECHUE,
JTaBaeMoe€ JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBuss HaOMOIEHUS MAKCUMyMOB M MHHMMYMOB B HHTEp(hEpPEHIMOHHOU
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [QudpakuronHas pemeTka. YCIOBUE HaOIIOIEHUS
[VIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(OPaAKIUOHHYIO PEHICTKY.

[Tonspuzamnus ceera.

TexHu4ecKkue yCTpOMCTBa M MPAKTUYECKOE NPHUMEHEHHE: OYKH, JIyIa,
(oroanmnapaT, NPOEKIMOHHBIN ammapaT, MUKpPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIICTKA, MOJIAPOUI.

LemoHcmpayuu

[IpssMonuHEITHOE paclpoCTpaHEHHE, OTPAKEHHWE U MPEJTOMIICHHE CBETa.
OnTuyeckre mpuOOpHI.

[TomHOE BHYTpEeHHEE OTpaxkeHue. Mozens cBeToBoa.

HccnenoBanne CBOMCTB N300payKeHUH B JTMH3AX.

Mopenu MUKpocCKoIa, TeJIeCKona.

HaoGmronenue nntepdepeHiinm cpera.

HaOmronenue nudpakiuu ceera.

Hab6nronenue qucniepcuu cBera.

[TonydyeHue crnekTpa ¢ TOMOIIBIO IPU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIbIO TUPPAKITUOHHOMN PEIISTKH.

HabGnronenue nonsipusanuu cBeTa.

YueHuueckul skcnepumeHm, nabopamopHsie pabomel



N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes 6. OcCHOBBI CIeMAJIBLHOI TEOPUH OTHOCUTEIbHOCTH
['panuubl  NPUMEHMMOCTHM  KJIACCMYECKOM ~ MexaHuku.  lloctynarel
CIIEIMAIBHOW TEOPUM OTHOCHUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETA B BaKyyMe, IPUHIIUIT OTHOCUTENBHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHHUE BPEMEHU M COKpAILCHHE
JUIVHBI.
DHEPIUs U UMITYJIbC PEISITABUCTCKON YACTHLIBI.

CBs13b Macchl ¢ 3Hepmel71 U UMITYJIbCOM peHHTHBHCTCKOﬁ HJaCTHUIIbI. 9Hepm;1
ITOKO4I.

Pa3znen /. KBanToBas ¢pusuka

Tema 1. Inemenmuvt KGAHMOBOI ONMUKU

®otonbl. Dopmyina [lnanka cBsizu s3HEpruu GOTOHA C €ro YacTOTON. DHEprus
Y UMITyJIbC (DOTOHA.

OtkpeiTre U uccnenoBanue porosrpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorddexra. YpaBuenue DunmteitHa mis doTtodddexra. «KpacHas rpaHuiar
doToaddekra.

Jasnenue ceera. OnwiTel I1. H. JIebeaena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue ycTpoicTBa M MPAKTHUECKOE MHpPUMEHEHHE: (HOTOIJIEMEHT,
(doTomaTUMK, COTHEYHAs Oarapes, CBETOANO/I.

LemoHcmpayuu

®doTo3dQdeKT Ha YCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToano.

Conneunas G6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas mopmens aroma. llocrymarel bopa. M3nydeHne u morjomeHue
(GOTOHOB mMpU mepexojie aToMa C OJHOIO YPOBHSI 3HEPrHUM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BosiHoBbIE cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsipHo-BOITHOBOM
Iy aJli3M.

CHOHTaHHOE 1 BBIHYKJIEHHOE U3JTy4YEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



LemoHcmpayuu

Mopens onbita Pezepdopna.

OnpeneneHne AIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeyaThix CIIEKTPOB U3TYyUCHHUS.
Jlazep.

YueHuueckul akcnepumeHm, nabopamopHsie pabomel

HaGmro1eHre muHeyaToro CriekTpa.
Tema 3. Amomnoe adpo
OKCHEpUMEHTBI, JOKa3bIBAIOIINE CIIOXKHOCTh CTPOeHHsS sApa. OTKpbITHE
panuoaktuBHOocTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocrasa
panuoakTuBHOrO u3inydeHus. CBoilctBa anbda-, OeTa-, TraMMa-U3IydeHUs.
Bimsinue paanoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHAa M HeWTpoHa. HykimonHas moxens sapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.
Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacnan. [amma-
U3ITy4EHHE. 3aKOH paJlOaKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sajipe. AnepHbie cuibl. JledekT maccsl sapa.
Snepnbie peakunu. [lenenue u cuHTE3 AEP.
SAnepusiii peaktop. TepmosinepHsiii cuHTe3. IIpobOiieMbl M TEpPCHEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJIOTUYECKHE ACTIEKTHI IEPHON SHEPTETHUKHU.
DneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
MeTobl HAOIIOIEHUS U PETUCTPALIUN DJIIEMEHTAPHBIX YACTHII.
@dyHaMeHTalbHbIe B3auMOAEHCTBUA. EAMHCTBO (hU3nuecKkoil KapTHUHBI MUpA.
TexHuyeckue ycTponucTBa U IIPAKTUUYECKOE IIPUMEHEHUE: JO3UMETP, Kamepa
Buiibcona, simepHbIil peaktop, arToMHas 6oMoa.
LemoHcmpayuu

CYeTUrK HOHU3UPYIOLIUX YaCTHII.
YuyeHuuecKul akcnepumeHm, nabopamopHsie pabomeol

HccnenoBanrie TpekoB YacTHIl (110 roTOBbIM (oTOrpadusim).

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPUBUKH

Orarnbl pa3BuTUs acTpoHOMUH. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMHU.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKHME 3BE3[bI, IUIAHETHI, UX BHIAMMOE
JIBHKEHHE.

ConnHeuyHas cuctema.

Conunue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJsiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHbBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpajbHBIA Kiacc —
CBETHMOCTB». 3BE3AbI TJIABHOM ITOCJICAOBATSIBHOCTH. 3aBUCHMOCTL «Macca —
CBETHUMOCTBY» IS 3BE3]] TIJIaBHOW IOCJIEAOBATEILHOCTH. BHYTpeHHEe CTpoeHHE



3B¢3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BOIMtonMU CoNHIA U
3BE3/. DJTambl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxenue u nBmwxenue CosiHIA B
["anakTuke. Tunsl raakTuk. PaguoranakTuku U KBazapbl. UepHbIE ABIPBI B SApax
TaJIAKTHUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa06ma. Paz0eranue ramakTuk.
Teopus bosbmoro B3psiBa. PEIUKTOBOE U3ITyYEHHE.

MacirabHas cTpykTypa Beenennoii. MeraranakTuka.

HepemieHubie mpo0ieMbl aCTPOHOMUM.

YuerHuyeckue HabnrooeHuA

HaOnroneHusi HeBOOPYKEHHBIM TJIa30M C HUCMOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN ISl OMPENICTICHUS TTOJIOKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3us1 CEBEpHOro MOMYIIAPHS U IPKUE 3BE3bI.

Hab6monenus B reneckorn JIynsl, miuanet, Maeunoro [TyTu.

Oo0o01maroniee MOBTOPEHHE

Ponp ¢u3uku © acTpOHOMHUU B IKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax NesTeIbHOCTU YEJIOBEKA, POIb U MECTO (PU3MKH
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPa, pojib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHUU TPEACTABICHUM O (DUINYECKON KapTHHE MHpPA, MECTO
bu3nueckoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesknpeaMeTHbIe CBS3U

N3yuyenue kypca ¢pusznku 0a30BOro ypoBHs B 12 kiacce OCYIIECTBISETCA C
Y4ETOM COJAEPIKATEIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHBIM (akT, rumore3a, puznueckas BeIWYWHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pemwieHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
byHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYIECKOE
TOXJECTBO, BEKTOPHl M MX IMPOCKIMH HAa OCH KOOPJWHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMHN, MPU3HAKK MOA00US TPEYroJbHUKOB,
OTpeIeNICHHE TUIOMIAIU TIIIOCKUX (GUryp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B KUBOW Mpupone, KoseOaTeabHbIC
JBUXEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paaualuy Ha )KUBbIE OpTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTYpa TBEPABIX
TEJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEIMICTKH, CHEKTPATbHBINA
aHaIM3.



l'eocpagpusa: MarHWUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX PV,
boTOoCHEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIICTPSICECHHIA.

Texnonoeus: JNUHUU 3JIEKTPOINEpPENady, TEHEpATop MEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS T€4Yb, pajap, PaauONpPHUEMHUK, TEJIECBU30D,
anteHHa, tenedon, CBYU-neub, MpOEKIMOHHBINA amnmapaT, BOJOKOHHAs OITHKA,
coJIHEeYHas OaTapes.



NNAHUPYEMBbBIE PE3Y/IbTATbI OCBOEHMUA NMPOrPAMMbI no
®U3NKE HA YPOBHE CPEAHEIO OBLLLEETO OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECICUYHUTH JOCTIKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

NIMYHOCTHDIE PE3Y/IbTATDI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS y4eOHOTO TIpenmera «Du3nkay JOHKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW IMO3UIIMEH JUYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpWCHTAllU{, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHMX
TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE XU3HCHHOTO
OTbITa M ONBITA JACSATEIBHOCTH B MPOIECCE peau3alli OCHOBHBIX HAMpaBIICHUN
BOCITUTATEIHHOU JIEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOMN MO3UITUU O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJICHA POCCUIMCKOTO OOIIECTRA;

NPUHITHE  TPAAWIMOHHBIX  OOIICYETIOBEYECKUX  T'yMAaHHCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSTEIBHOCTh B MHTEPECaX IPaskIaHCKOTO
o0IIecTBa, yuacTBOBAaTh B CAMOYIIPaBJICHUHN B 00pa30BaTeILHON OPraHU3aIliu;

YMEHHUE B3aMMOJICHCTBOBATH C COITMAIBHBIMUA HHCTUTYTaAMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM JESTEILHOCTH;

2) IATPUOTHYECKOI0 BOCIIATAHMSA:

c(hOpMHPOBAHHOCTH POCCHICKOMN TPaXKT1aHCKOU WJICHTUYHOCTH,
aTPUOTH3MA,;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBECHHBIM CHMBOJIAM, JOCTHKCHHSIM
POCCHICKMX YUCHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMHPOBAHHOCTH HDABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSICh Ha MOPAIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEATEIIbHOCTU YYCHOTO;

OCO3HAHME JJUYHOTO BKJIA/Ia B IOCTPOCHHUE YCTOMUHUBOTO Oy TyIIIETO;

4) 3cTeTHYECKOr0 BOCTIMTAHHA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTRA,
npUCyIIeTo (PU3NIECKON HaYKeE;



5) TpyaoBOro BOCIMTAHUSI:

UHTEpEC K pa3iIu4yHbIM cdepaM MpodhecCHOHATBbHOM NEesTENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIC KU3HEHHBIE MJIAHBI,

TOTOBHOCThH U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpa30BaHUIO B 00JACTU
($U3MKH Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHMSA:

c(OPMHUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYPbl, OCO3HAHHUE TJI00AIBHOTO
XapakTepa 3KOJOTHUYECKHUX TpobIieM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE IEUCTBUI B OKpY:KalOIIEH cpe/ie Ha OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO PAa3BUTHS YEJIOBEUYECTBA;

pacllupeHHe OIbITa JEATENbHOCTH SKOJIOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUH 110 (QU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME ULEHHOCTH HAY4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IPOIIECCE
u3ydeHuss  (U3MKA  OCYIIECTBISATh  IMPOEKTHYID M HCCIIEIOBATEIBCKYIO
JeSTeIbHOCTh HHINBUAYAIbHO U B TPYIIIE.

METAMNPEAMETHbIE PE3Y/IbTATDI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jilornueckue JeicTBUA:
CaMOCTOSITeJIbHO  (hOpMyJIMpOBaTH W aKTyaJu3UpoBaTh  MpooJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpEeAesATh 1EeU ACATEIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHIKCHUSI,
BBISIBJIAIT ~ 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B  paccMaTpUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ yU4EeTOM aHaln3a WMEIOIINXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B ICATEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
1[eJISIM, OIIEHUBATh PUCKH TOCIICICTBUI AEATEILHOCTH;
KOOPJIUHUPOBATH ¥  BBHINIOJHATH pabOTy B  YCIOBHUSX  PEaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccieaoBaTeIbCKHe AeiiCTBUSA.
BJIaJICTh HAYYHON TEPMUHOJIOTHUEH, KITIOUEBBIMU MOHATUSMHU U METOAAMHU
bu3nYeCKOl HAYKH;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON M MPOEKTHON JEATEIHHOCTU
B 00J1acTH (PM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY ITOUCKY
METOJIOB pEIICHUS 3ajad (DU3UYCCKOTO COJCpKaHUsS, MPUMEHCHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS,;

BJIAJCTh BHJIAMH JICATCILHOCTH II0 TOJYyYECHHWIO HOBOTO 3HAHHS, €ro
WHTEPIpPETANHA, TPEOOPa30BaHUI0O W TPUMEHCHHUIO B PA3NIMYHBIX yUEeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YICOHBIX MPOCKTOB B 00J1aCTH (DHU3UKU;

BBISIBIIATH TPUYHMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIUM3UpPOBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €¢ PEIICHHS, HAaXOIUTh apryMEHTBI IS JOKAa3aTelIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh ITapaMETPhbl K KPUTEPUHU PEIIICHHUS,

aHANMM3UPOBAaTh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHpPOBaTh COOCTBEHHBIC 3aJadyd B 0O0pa30BaTEIIHHOM
TESATETHLHOCTH, B TOM YHCIIC TIPH H3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OTICHUBATh MPUOOPETCHHBIHN OIIBIT;,

YMETh TEPEHOCHUTh 3HaHWA 10 (U3MKEe B MPAKTUUECKYyI0 00JacTh
JKU3HECATEIIEHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IaCcTeH;

BBIJIBUTaTh HOBBIC HJICH, TIPEIJIaraTb OpPUTHHAIBHBIC TTOAXOIbI K PEIICHNS,

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pab6ora ¢ undgopmanmei:

BJIaJICTh HAaBBIKAMHM IOJyYCHHUS MHOpMauK (PU3HMUIECKOTO COACPKAHUS W3
HUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITCIIBHO OCYIIECTBIISITh IIOMCK, aHaju3,
CUCTEMATH3AIMI0 W WHTEPIPETANnui0 WHOOPMAIMU Pa3IMYHBIX BUAOB U (GopM
MIPEICTABIICHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(OPMAITUH;

WCIIOJB30BaTh  CpeACTBA  HMHGOPMAIMOHHBIX HM  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUN B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TPeOOBAaHUM SPrOHOMHMKH, TEXHHUKH OC30IMaCHOCTH,
TUTHCHBI, PECYpCOCOEpEe)EHUS, TPABOBBIX H OTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3MUECKOTO COJCpP)KAHHUS B Pa3IMUHBIX (dopmaTax c
Y4E€TOM Ha3zHAa4YeHUs MH(POPMAINK U TIEJICBOM ayIUTOPHH, BEIOMpAs ONTUMAIIbHYIO
dbopMy TIpecTaBIICHUS U BU3yaJIU3alIiu.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHBIC Y4eOHbIe AeiiCTBUSA:
OCYILECTBIATH OOIICHNE HA YpOKaX (DU3UKHU U BO BHEYPOUHOH JESITEIHHOCTH;



pacro3HaBaTh MPEANOCBUIKM KOH(PIUKTHBIX CUTyallMd M CMSr4arth
KOH(JIUKTHI;

pa3BEpPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BAaHHEM
SA3BIKOBBIX CPEJICTB;

MOHMMAaTh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBUIYaTbHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ICHCTBHM C y4eTOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)XI0T0 WieHa KOJIICKTHBA;

NPUHUMATh IIETH  COBMECTHOW  JIEATEIBHOCTH, OPTaHW30BBIBATH U
KOOPAWHHUPOBATh JIEHCTBUS TO €¢ JOCTH)KCHHMIO: COCTAaBJISATh IUIAH JICHCTBHIA,
pacnpenenarTb poyid C YYETOM MHEHHH Y4YaCTHUKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOU padoThI;

OLICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa MU KaXKIOTO yYaCTHUKAa KOMaHABI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBBIE TMPOEKTHI, OLEHUBaTh HUAEH C MO3UIUM HOBHU3HBI,
OpPUTHHAILHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBISITh TMO3UTHUBHOE CTPATETUYECKOE TIOBEIEHWE B Pa3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryiasiTuBHBIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JIACTH
GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBCHHEIC 3a/1a4H;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHHUS] PACUCTHBIX M KayeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKOW pabOThI C yUETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTh OILIEHKY HOBBIM CUTYalUsIM;

pacuMpsTh paMKH y4eOHOIro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JenaTh OCO3HAHHBIM BBIOOp, aprymMeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a peLieHue;

OLIEHUBATh MPUOOPETCHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3pyIHULIMH B 001acTH
(U3HUKHU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIH HHTEJVIEKT:
1. naBaThb OLIGHKY HOBBIM CHUTyalusiM, BHOCUTb KOPPEKTUBHI B
NEeATENBHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIETISM;
2. BJaleTh HaBbIKAMH I[IO3HABATEIbHONW pediIeKcuu Kak OCO3HaHUS
COBEPILIAEMbIX JIEUCTBUM U MBICTUTEIbHBIX MPOLECCOB, X PE3YIbTATOB
1 OCHOBAHUM;



3. UCMOJIb30BaTh MPUEMBI peJIEKCUU ISl OLIEHKH CUTYyalllH, BEIOOpa BEPHOTO

peleHus;

4. yMeTb OLEHHUBATh PUCKM U CBOEBPEMEHHO MPUHUMATH PEHICHUS MO X
CHW)KECHHUIO;

5. MpUHUMATh MOTHUBBI U apryMEHTBI IPYTUX

npu aHaJIN3e PE3YIbTATOB IEATEIBHOCTH;

6. mpuHHMaTh ceOs, MOHUMAasi CBOM HEJOCTATKU M JOCTOUHCTBA;

/. TpUHUMATh MOTHBBI u apryMEHThI JIpYruX npu
aHanun3e PE3yIbTAaTOB ESATEIBHOCTH;

8. mpu3HaBaTh CBOC MPABO U MPaBO APYTHX Ha OIIMOKH.

B mporiecce noCTHXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrpamMMbl
no ¢usuke sl YPOBHS CpPEAHEro O0O0Iero oOpa3oBaHus Yy OOydaroUIUxcs
COBEPILIECHCTBYETCS AMOLMOHAIIbHBIN UHTEJIEKT, pearnoaranmii
c(OPMHUPOBAHHOCTbD:

1. caMOCO3HaHMS, BKIIOYAIOMIETO CIIOCOOHOCTH MOHHUMAaTh  CBOE
AMOIIMOHAJILHOE  COCTOSIHHME, BHUJCTh  HAINpaBJICHUS  Pa3BUTHUS
COOCTBEHHOW AMOITMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

2. caMOpEryJMpOBaHUs,  BKJIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOC TMOBEICHUE, CIIOCOOHOCTh
aJIanTHPOBATBCI K OMOIMOHAIBHBIM HW3MEHEHHSIM H  TPOSBISATh
THOKOCTB, OBITh OTKPBITBIM HOBOMY;

3. BHYTpEHHEH MOTHBAIMH, BKIIOYAIONICH CTpEeMJIEHHE K JOCTHKCHHIO
eI W yCIexy, ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHE JIeWCTBOBATH
HUCXOS U3 CBOMX BO3MOXKHOCTEH;

4. sMmmaTuy, BKIIOYAIOMICH CHOCOOHOCTh IIOHMMATh SMOIMOHAIBHOS
COCTOSIHUE JIPYTUX, YYUTHIBATH €TI0 MPU OCYLIESCTBJICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

5. COLMAJbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAUBAThH
OTHOIIEHUSI C JIPYTUMU JIIOJIBMH, 3a00THTHCS, MPOSIBISITH UHTEPEC U
paspemiaTh KOH(QIUKTHI.

NMPEAMETHbIE PE3Y/IbTATbI

K xonmy oOydenuss B 12 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

1.1eMOHCTpHUPOBATh Ha MpUMEpax Poiib U MECTO (PU3UKU B (POPMHPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTMH, B PAKTUYECKOU AEATEIBHOCTH JIIOIEH;

2.y4UTHIBaTh TPAHULBI MPUMEHEHHUS H3YUYEHHBIX (QU3NYECKUX MOJEIEH:
MaTepuaibHas TOUKa, MHEpLUUAIbHAs CUCTEMA OTCUYETA, aDCOJIIOTHO TBEPAOE TETIO,
UJCAIBHBIN Ia3, MOJIEIU CTPOCHMS Ia30B, KUIAKOCTEH M TBEPHABIX TEJ, TOYCYHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnH GU3NYECKUX 3a/1a4;



3.pacno3HaBaTh PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS BELIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHENHOE
JBI)KEHUE, CBOOOJHOE TMAJICHUE TeJ, JIBM)KEHUE MO OKPYKHOCTH, WHEpIUS,
B3auMojieiicTBUE Ten, Auddy3us, OpOyHOBCKOE ABMKEHUE, CTPOCHHUE KHUIKOCTEH
Y TBEPJBIX TE€J, I3BMEHEHHE 00bEMa TEJ IPH HArPEBaHUU (OXJIAXKAECHUH ), TEINIOBOE
paBHOBECHE, WCIIAPEHHUE, KOHICHCALMS, IUJIABJICHUE, KPUCTAJUIM3alUs, KUICHUE,
BJIQYKHOCTh BO3/1yXa, OBBIIICHUE JTABJIICHUS ra3a IMPU €ro HarpeBaHUM B 3aKPbITOM
COCyle, CBSI3b MEXKJIYy IIapaMeTpaMu COCTOSIHHS Tra3a B  HM30Ipolleccax,
AJIEKTpU3alUs TeJl, B3aUMOJICHCTBUE 3aPAJIOB;

4.0MHUCHIBaTh MEXAHUYECKOE JBUKEHUE, UCIIONB3YS (PU3NYECKUE BEITUUYHHBL:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusl, MOTEHUHUAIbHAS SHEPIrusl, MEXaHU4YeCKas
paboTa, MexaHMYecKas MOIIHOCTb, IPU ONHCAHUM TMPABUIBHO TPAKTOBAThH
(GU3UYECKUI CMBICT MCHOJIb3YEeMbIX BEIMYMH, MX OOO3HAYCHHUS U EIUHUIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYNHAMU;

5.0NHCHIBaTh M3YYEHHBIEC TEIUJIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS,
UCTIONIb3YsT (U3MYECKUE BEIUYUHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHsis
KUHETUYEeCKasi IHEPTUsl XaOTUUYECKOTO JIBMKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHas
CKOpPOCTb MOJIEKYJ, KOJIMYECTBO TEIIOThI, BHYTPEHHSISI JHEprus, padora rasa,
KOA((DUIIMEHT TOJIE3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATEINs; MpPH ONUCAHUU
NPaBWIBHO TPAKTOBaTh (U3MUECKUN CMBICI HCIHOJIB3YEMbIX BEJIWYWH, WX
0o003HaueHUsS W EIUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEJTUYUHY C IPYTUMU BEJIMUHMHAM;

6.0MUCHIBATh  WU3YyUYCHHBIE  DJICKTPUYECKHE  CBOMCTBA  BEHIeCTBA U
AJEKTpUYECKUE SIBJIICHUS] (MPOIECCHI), HCMOJb3Yysl (PU3MYECKUE BEJIUYUHBIL:
AIEKTPUUYECKUIN 3apsii, AJIEKTPUUYECKOE IT0JIe, HANPSKCHHOCTh IOJIsA, MOTEHIUAN,
Pa3HOCTh TOTEHIIMAIOB, MPU OMHCAHWUU TPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJ HCIIOJB3YEMbIX BEJIMYUH, HMX OOO3HAUYCHUS W €IUHMIIBI; YKa3bIBaTh
dbopMyIbl, CBS3bIBAIOIIME JAaHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTHUMHU
BEJINUYMHAMU;

7.aHaMU3UPOBATh (PU3MUECKUE MPOIIECCHl U SBIICHUS, UCTIONB3YS (HU3UIECKUE
3aKOHBI W MIPUHIUNEBL: 3aKOH BceMupHOTO TsAroTteHus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAaHCHHMS MEXAHWYECKOW OJHEPTUM, 3aKOH COXPAHECHHUS WMITYJIbCa,
MPUHIIAIN CYMEPINO3UIMA CHWJI, TPUHIIUIT PABHOMPABUS HHEPIHATBHBIX CUCTEM
OTCUETa, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBS3b CpEHE KUHETUYECKON IHEPTUM TEIJIOBOTO ABUXKEHHSI MOJIEKYI C
a0COJIOTHON TeMImepaTypou, MepBhId 3aKOH TEPMOIUHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH KyinoHa, mpu 3TOM pasinyarh CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TpaHUIIbL,
00J1acTH ) MPUMEHUMOCTH;

8.00BSCHATH, OCHOBHBIC TMPHUHIMIBI JEHCTBUS MAaIlUH, NOpUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHs UX O€30MacCHOTO HMCIOIb30BAaHUS B
IIOBCEITHEBHOM JKU3HU;

O.BBINIOJHATh SKCHEPUMEHTHI IO MCCIEAOBAHUIO (PU3MUECKUX SIBICHUM WU
MPOLIECCOB C HCIOJB30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHUU, MPU ITOM
dopmynupoBaTth mpobieMy/3amady ¥ TUIOTE3Y y4eOHOro SKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOpYyNOBaHUS, IPOBOAUTH OMNBIT U
(opMyIUpPOBATH BBIBOJIBI;

10.0cy11ecTBAATh NPSMbIE U KOCBEHHBIE M3MEpPEHUsI (PU3NYECKUX BEINYMH,
P STOM BBIOMPATH ONITUMAJIBHBINA CIIOCOO M3MEPEHUS M UCIIOJIh30BaTh N3BECTHHIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

11.uccnenoBarh 3aBUCUMOCTH  MeXAy (U3MUECKUMU BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
¢uKcHpoBaTh pe3yabTaThl MOJYUYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEIWYUH B
BUJIE TaOIHIl U TpadUKOB, AeaTh BBIBOJBI MO PE3yIbTaTaM HCCIEIOBAHNUS;

12.cobmtonath mpaBuiia 6€30MacHOro TpyJa MpU MPOBEACHUN UCCIETOBAHUM
B paMKax Y4eOHOIO SKCIIEpUMEHTA, YYEOHO-UCCIIENOBATEIbCKON M IPOEKTHOM
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB U J1a0OpaTOPHOTO
o0opyI0BaHus;

pemaTh pacueTHbIE 3aJayd C SBHO 3aJaHHOWM (PU3MYECKOH MOJEIbIO,
UCTIOJb3Ys (PU3HUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUS 331a4u
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HEOOXOJUMBIE ISl €¢ PEIICHHUs, MPOBOJUTH PacdeThl U OICHUBATh PEATbHOCTD
MOJTy4€HHOTO 3HAYCHUS (PU3UUECKON BEITMYUHBL

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUNBYIO
LENOYKY pPAacCyXIECHUN C ONMOpOHl Ha H3Y4YECHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH H
(bu3uYCeCKHE IBIICHHUS,

UCTONB30BaTh  MPH  pPEUIeHHMH  y4eOHBIX  3aad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUH /ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
Y TIpe/ICTaBlICHUs Y4eOHON U HAyYHO-TIONMYJISIpHON MH(OpMaIUy, MOTYy4YEHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyt0 HH(POPMAIIHUIO;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUCHBIX-(DU3HUKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIIIET0 MHpa, B Pa3BUTHE
TEXHUKH W TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYCCKUE 3HAHUA TO (PU3UKE B MOBCEAHEBHOW >KU3HH
g obecriedeHust 6€30MacHOCTH MPHU OO0paIEHUH ¢ TPUOOpaMU M TEXHUYECKUMHU



YCTPOWCTBAMH, JJII COXPAHEHUS 3OPOBbS M COOJIOIEHUS HOPM JKOJOTHYECKOTO
MOBECHUS B OKPYXKAIOIIEH CpeJie;

paboTaTh B TpyNNe C BBHIIOJIHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh PpabOTy TPYIIIbl, palMOHAILHO pacHpeieisaTh O0S3aHHOCTU U
IUTAHUPOBATDH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATH
BKJIaJl K&KJIOTO M3 YYaCTHUKOB I'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIEMBI.

K koniy oOyuenuss B 12 kJiacce NIpeaMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YUAIOIINXCS YMCHUI:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4yHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B MPAKTUYECKOW NESITENBHOCTH JIOJAEH, LETOCTHOCTh U E€IUHCTBO
(u3HUecKoi KapTUHBI MUPA;

VUYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (U3NYECKUX MOJENCH:
TOYEUHBIN AIEKTPUUECKUN 3apsil, JIyd CBETa, TOUCUHbII UCTOUYHHUK CBETA, SIACpPHAs
MOJIeNIb aTOMa, HYKJIOHHas MOJeNIb aTOMHOIO Sijpa MPH PEIICHUH (PU3NIECKUX
3ajady;

pacno3HaBath (GU3UYECKHUE SBICHUS (MPOLECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJIEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, DJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJS HAa
MPOBOAHUK C TOKOM MW JIBKYIIUMCS 3apsij, SJEKTPOMAarHUTHbIC KOJICOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa, OTPAKEHHUE, IPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJApU3AlMs  CBETa, JUCIEPCUS CBETA,
dboToanekTpuaeckuii 3pdext (poTodrddhekT), CBeToOBOES AaBieHNUE, BOSHUKHOBEHNE
JUHEWYAaTOro CIEKTpa aroMa BOJOPOJAA, €CTECTBEHHAas M HCKYCCTBEHHAas

PaIOaKTUBHOCTB;
OMKUCHIBATh M3YUYCHHBIC CBOMCTBA BEIECTBA (DJIEKTPUUECKUE, MArHUTHEHIE,
ONTHUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3JIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBICHUSA (MPOLIECCHI), MCMONb3ysd (U3MUECKUE BEIUYUHBL:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, JIEKTPUUYECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAs Cuia, paboTa TOKa,
WHIYKIHWST MAarHUTHOTO TMoOJs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTH
KaTyIIK{, DHEPIUs JJIEKTPUYECKOTO M MAarHUTHOTO IIOJIEHW, IMEPUOJ U YacToTa
KojeOaHui B KoyieOaTeNbHOM KOHTYpe, 3aps] M CHJa TOKa B Tpoliecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
ONTHYECKasi CHJIa JIMH3bI, IPU OMUCAHUU MPABUIIBHO TPAKTOBAaTh (PU3MUYECKUN
CMBICTT HCIOJBb3yEMbIX BEIMYMH, WX OO0O3HaU€HUS U EIUHMIIBI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU
BEJIMYMHAMU;



ONUCHIBAaTh H3YYEHHBIC KBAHTOBBIC SBICHUS W NPOLECCH, HCHOJb3YS
(¢u3nuecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUsI U UMIYJIbC (POTOHA, MEPUOJ MOJIypachaia, SHEPTUsl CBSA3U
aTOMHBIX SJE€p, TPHU ONHUCAHWM TIPABWIBHO TPAKTOBATh (U3HUECKHI CMBICI
WCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYCHHS W EIUHUIILI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHMYUHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIB3YS (HU3UUECKUE
3aKOHBI W MPUHLHINBL: 3aKOH OMa, 3aKOHBI MOCIEN0BATEIBHOIO U MapajuIeIbHOIO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JIeH1a, 3aKOH 3JIEKTPOMAarHUTHON
WHAYKIHAH, 3aKOH MPSMOJIMHEWHOTO PAaCHpPOCTPAHEHHS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE DWHIITeHHa 11 hoTodddekra,
3aKOH COXPAHEHHMsI SHEPIrUM, 3aKOH COXPAHEHUs UMIIYJIbCA, 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHMs] MacCOBOTO 4uciia, IOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpyu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBUA (TpaHULIbl, OO0JIACTH)
IPUMEHUMOCTH;

ONPENIENATh HAIIPABIICHHE BEKTOPA MHAYKIIMA MAarHUTHOIO MOJI TPOBOIHHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHna;

CTPOUTh M OMNHUCHIBATH H300paKEHHE, CO37aBAeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JINH301;

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCJICNOBAHUIO (PU3UYECKUX SBJICHUN U
IIPOLIECCOB C HCHOJIb30BAHUEM IMPAMBIX M KOCBEHHBIX WU3MEPEHUN: IIPU STOM
dbopmynupoBath TpobieMy/3agady M THIOTE3y Yy4eOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHMS, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIC U3MEPECHHS (PU3UUECKUX BEIUYUH, TIPH
ATOM BBIOMpATh ONTUMAJIBHBIA CIHOCOO W3MEPEHHS U HCIOJb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3UYECKUX BEJIUYUH C HCIOJIb30BAaHUEM
OpSMBIX HU3MEPEHUM: MPU DTOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIMYMH B BUJE TAOJUIl U
rpaduKoB, AeNaTh BHIBOBI IO pe3yIbTaTaM UCCIIEIOBAHMUS;

cOOI0IaTh MpaBmiia 0€30MacHOT0 TPyJa MPU MPOBEICHUU HCCICIOBAaHUN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4eOHO-MCCIIEIOBATEIbCKOM M TPOCKTHOM
JEATEIbHOCTU C HUCIOJIb30BAaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOTO
000py/I0BaHUS;

pemarh pacueTHBIE 3a7a4ydl C SIBHO 3aJaHHOM (U3MYECKOW MOJIENbIO,
UCTIONB3Ys (PU3MYECKUE 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4U



BbIOMpATh (PU3UYECKYIO MOJIENb, BBIACTATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOIUMBIE IS €€ peIICHUs, IPOBOIUTH PACUYEThl M OLIEHUBATh PEATHHOCTH
MOJYYEHHOTO 3HaYCHHS (PU3NYECKON BEIUYHHBI,

peliaTh KaueCTBEHHBIC 33Ja4: BHICTPAUBATH JIOTUYECKU HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYX JCHUI C OMOpPOH Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bus3ndecKue IBICHUS;

UCTOJB30BaTh  MPH  pElIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIC
MH(OPMAIIMOHHbIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUH
¥ TIpe/ICTaBICHUS Y4eOHOM U HaAyYHO-TIOMYJISIpPHON MH(POPMALINH, TOTyYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATH MOJIy4aeMyl0 HHPOPMAIIHIO;

OOBSICHATh TPHUHLMUIBI JCHCTBUS MAallWH, NPUOOPOB W TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCIOBUS WX 0€30MaCHOTO MCIOIh30BAaHUS B MOBCETHEBHON
KU3HU,

IPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUCHBIX-(DU3HUKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (U3MKE B MOBCETHEBHOW >KU3HH
Uit o0ecrieyeHus: 0€30MacCHOCTH MpPU OOpPAIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3/10pOBbS U COOJIOIEHUS HOPM 3KOJOTHYECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CpEIE;

paboTaTh B TpYyNIE C BBIMOJHEHUEM pA3UYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBAaTh pabOTy TPYNIBL, PAMOHAIBHO pACIpenemsaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.



TEMATUYECKOE NJIAHUPOBAHMUE 11

KNACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3jiesioB 1 TeM uudpoBbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMPOrpaMMbI Bcero odpa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYYHOI'O IO3HAHUSA
bubmuoreka [IOK
1.1 ®u3uKa U METOIbI HAYYHOTO ITO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bubmuoreka [IOK
21 Kimemaritka > https://m.edso0.ru/7f41bf72
bub6nmunoreka LIOK
22 Hlpnamika ! https://m.edsoo.ru/7f41bf72
bu6mmotexka [IOK
2.3 3aKOHbBI COXPAaHEHUsI B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Wroro o pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJIIPHO-KHUHETUUECKOU 9 1 bubnuoteka [JOK
' TeOpUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2 1 1
3 OCHOBbI TEPMO/MHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bu6mmoreka LIOK

@da30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 24
Paznen 4. JJIEKTPOJANHAMUKA
bubnunorexa LIOK

4+ ICKTPOCTATHRA 10 https://m.eds00.ru/7f41bf72
4 [TocTostHHBIN neKTpruUecKuil TOK. Toku B 12 bubnmoreka [JOK

' Pa3IUYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PezepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

12 KNACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | Ilpakrnuyeckue (ubp )
NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pazpen 1. JIEKTPOAUHAMUKA
11 MarnuTHO€ 1oJie. DJIeKTpOMarHuTHas 11 1 3 bubnnoreka [HOK
' MHTYKLHS https://m.edsoo.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUWS 1 BOJIHbI
21 MexaHu4eCKHe U 3JIEKTPOMATrHUTHBIE 9 1 bubnnoreka HOK
' KoeOaHus https://m.edsoo.ru/7f41c97c
MexaHnUYeCKHE U 3JIEKTPOMarHuTHbIE bubnmoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paznemy 24

Pasznea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI cieMaIbHON TEOPUU 4 1 bubmuoreka [{OK
' OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubnunorexa LIOK
4.1 i 6
IICMEHTBI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenne aroma 4 bu6mmoreka LIOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

43 ATOMHOE S7IpO

bu6mmoteka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKU

5.1 DneMeHTHl ACTPOHOMUU B aCTPOPU3UKU 7 ﬁ;i?/?rﬁ:a%iiﬁ(glsfﬂc 97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLUIEE TIOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 ]t?tl;lr;inll;lgzedlcszfr?/l?{f A1697c
Hroro no pazneny 4
PeszepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOIT'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

NOYPOYHOE N/IAHUPOBAHUE 11

KNACC
Konu4yectBo yacos DJIeKTPOHHBIE
Ne Jlara uudposBbIe
Tema ypoka Konrtpoabubie | IlpakTnueckue p
n/n Bcero HU3yYeHUs o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
PesepBHblit ypok. O6001maronuii ypok bu6mmoreka LIOK

1 1
o remam 10 kiacca https://m.edsoo.ru/ffOc8f6c
Posb 1 MecTo Qu3uku B

5 ($hOopMHPOBaHUH COBPEMEHHOMN 1 bubnnoreka HOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON e TEIbHOCTH JIt01eH
MexaHnueckoe JBUKEHHUE.

3 OTHOCHUTEIBLHOCTh MEXaHUMYECKOTO 1 bub6nmunorexa LIOK
JnBuxkeHus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IPAMOIUHENHOE 1 bubnnorexa [HJOK
JIBIDKCHIE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPAMOIIMHENHOE 1 bubnnorexa [HJOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e

5 CBobosHoe nmajgeHue. Y CKopeHue 1 bu6mmoreka LIOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ABHKEHUE.

7 }Ip €HHE MAaTepUATbHON TOYKH IO 1 bubmorexa [IOK

BIDKCHHUE MaTepH
P https://m.edsoo.ru/ffOc3ada
OKPYXHOCTH

8 [Ipuniun otHocuTenbHOCTH ["anunes. 1 bubnunorexa LIOK

HuepuuansHble CHCTEMBI OTCUETA. https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

[Iepssbiit 3ak0oH HproTOHA

Macca tena. Cuina. Ilpunnun

9 CyIIepHOo3HIUK cuil. BTopoi 3akoH bubmmorexa [IOK
yrep H ’ p N https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuagIbHON TOYKH

10 Tperunii 3akoH HeroToHA 17151 bubnmoreka [JOK
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BceMUpPHOTO Tsrorenus. Cuna

11 TsokectH. IlepBasg kocMuUecKast bubmorexa OK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenuns. KosbuimeHnT TpeHus.

13 Cuia CI())H OTI/IBJIGIE?I/(Il;I IpH BI/II;KGHI/II/I bubmorexa [IOK

P P https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIH Ta3e
[TocTynarenbHOE U BpalaTeIbHOE

1 JBIKEHHUE aOCOIOTHO TBEPJOTO TEa. bu6mmoteka [IOK
MowmeHT cuibl. [Inedo cunel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeJa
HMiynbsc MaTepUalbHON TOUYKH,

15 CHUCTEMBbI MaTEePUAIIbHBIX TOYEK. bubnmnoreka [JOK
Hmnysnec cuibl. 3aKOH COXPaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnynsca. PeakTuBHOE ABIKEHHE
PaboTta ¥ MOIIIHOCTH CHUJIBI.

16 Kunernueckas sHeprus bu6mmoreka LIOK
MarepuabHON Touku. Teopema 00 https://m.edso0.ru/ff0c4502
W3MEHEHUH KMHETUYECKON DHEPrUU

17 [ToreHunanbHas sHEprusi. bu6mmoreka [OK

[ToreHManbHas SHEPTUS YIPYTO

https://m.edsoo.ru/ffOc461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

ne(OpMHUPOBAHHON NPYKHHBI.
[MoreHuunanpHas SHEpPrus Tea BOIM3U
MOBEPXHOCTU 3eMIIH

18

IloTeHIMaNbHBIC U HEIOTCHIINAILHBIC
cuitbl. CBsA3b paboThI
HEIOTSHITUAIIBHBIX CHJI C K3MCHCHUEM
MEXaHUYECKON SHEPTHUHU CHCTEMBI TEJI.
3aKOH COXpaHEHMSI MEXaHUYECKOM
SHEPTUHU

bub6mmoteka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOThI CHITBI C
H3MEHEHUEM MeXaHNIeCKOU SHEPTHUU
TeJa Ha IPUMEpPE PACTSHKCHUS
PE3UHOBOTO JKI'YTa

https://m.edsoo.ru/ff0c478c

20

KonTposbHas padora no reme
«Kunemaruka. /[unamuka. 3akOHbI
COXpaHEHUS B MEXAHUKE)

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KMHETUYEeCKOU Teopuu. bpoyHoBCKoe
neuxenue. upoysus

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc4dc?2

22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHSI YAaCTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEN
Y TBEPJBIX TEN

https://m.edsoo.ru/ff0c478c

23

Macca monekyn. KonnuectBo
BemectBa. [locrosiHHas ABoraipo

https://m.edsoo.ru/ffOc478c

24

Tennosoe paBHoBecue. Temneparypa
u e¢ n3mepenue. lllkana remneparyp
Ilenscus

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
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Uneansueiii raz B MKT. OcHoBHOE

bubnunorexa LIOK

23 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIIepaTypa Kak Mmepa

26 CpeaHel KHHETHYECKOM SHEPruun bubnnorexa [JOK
JBUKECHHS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona

27 3akoH JlanpToHa. ["a30BbIC 3aKOHBI https://m.edsoo.ru/ff0c478c
JlaGopaTtopHas pabota

28 «Hcenenopatine 3aBHCHMOCTH MEAK LY https://m.edsoo.ru/ff0c478c
napaMeTpamMu COCTOSHHUS
pa3peKeHHOro ra3a»

29 N3onporiecchl B ueanbHOM Ta3e U UX bu6nmunoreka LIOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJIMHAMUYECKON CHCTEMBI U

30 croco0OnI e€ m3MeHeHus. KoanuecTBo bubmuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPIHsi OJHOATOMHOTO UJI€aJIbHOTO
raza

bub6mmorexa LIOK

31 Buzet Terorepeat https://m.edsoo.ru/ff0c5c36
VYV nenbHas TEIIIOEMKOCTh BEILIECTBA.

32 KonugecTBo TemoTs! mpu bu6mmoreka [IOK
Teronepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5¢c36
nporiecc

33 IIepBblil 3aKOH TEPMOJUHAMUKH U €TO bu6mmoreka [JOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs porieccoB B but6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
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npuponae. Bropoii 3akon
TEPMOIUHAMUKU

https://m.edsoo.ru/ff0c6230

[Tpunuun aeicteus u K11 Terutooi

bub6mmoteka [IOK

35
MaII1HbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJ] https://m.edsoo.ru/ff0c478c
37 DKOIOIHHECKHE POOIICMEL https://m.edsoo.ru/ff0c478c
TETUIO3HEPTeTUKH
38 O06o6marmuil ypok «MoJeKyspHas bubnnoreka HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota 1o teme
39 «Monexkynsipaas ¢puzuka. OCHOBBI bubmorexa TIOK
YU ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKI
40 [TapooOpa3oBaHue U KOHACHCAIHUS. bubnmoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOmIOTHAs U OTHOCUTEIbHAS
41 BJI&KHOCTD B a. HachblmmeHHbI1 brbmmorexa LOK
OCTR BOSAYXa. TAChIme https://m.edsoo.ru/ff0c64d8
nap
TBepnoe teno. Kpucrammueckue u
aMmopdHbIe Tena. AHU3OTPOIIHS
42 CBofII)S")rB KpHUCTAJJIOB }KTI}) KHue bubmorexa HOK
P AR https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMeHHBIE
MaTepHUaIIbI
[TnaBiieHre U KPUCTAILTU3AIINA.
43 VY enbHas TEIUIoTa IIaBJICHUS bubmmorexa [TOK
' https://m.edsoo.ru/ff0c6708
Cyb6mumarus
but6mmoreka [IOK
44
YpaBHEHHE TILIOBOrO Ganarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aIus Tel. DICKTPUIECKUN bubmuoteka [JOK
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3apsin. JlBa BUIa QJIEKTPHYESCKIX
3apsiioB

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKH U

bubnunoreka LIOK

46 MMOJIYIIPOBOTHUKH. 3aKOH COXpaHCHUS
YHpOBOA p https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kyimona. ToueuyHbIi 2J1€KTPUIECKHI bubmorexa [IOK
Y ' P https://m.edsoo.ru/ff0c6ced
3apsj
Hanpsk€HHOCTB 2JIEKTPHYECKOT0
48 nons. [puHumn cynepnosuumuu bubnnoreka [HOK
SJIEKTPUYECKUX TojeH. JInnuu https://m.edsoo.ru/ff0c6df2
HaNpsHKCHHOCTU
Pabota cun anexkTpocTaTuuecKkoro
49 nois. Ilorennuan. PasHocTh Bnbmiorexa LIOK
i ' https://m.edsoo.ru/ff0c6f00
MTOTCHIIUAJIOB
[TpoBOIHUKY M TUAICKTPUKHU B
50 3J'IpeKT OCTaTHYSCKOM H(E)J'Ie bubmmorexa [IOK
P i https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bub6nmmnorexa LIOK
51 DnexkTpoeMKocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIIIOCKOTO
52 KOHJICHCAaTOpa. JHEPrHs 3apsHKCHHOTO bubmmorexa [IOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlaGopatopHas pabora "M3mepenue
53 P . PHATD P https://m.edsoo.ru/ff0c478c
3JIEKTPOEMKOCTH KOHeHcaTopa'
[TpuHIMIT 1eHCTBYUS U IPUMEHEHHE
54 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO https://m.edsoo.ru/ff0c478c

amnmapara, CTpyMHOro IpHHTEpa.
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DNeKTpOCTaTHYECKAs! 3aIIUTA.
3a3eMIIeHHE AIEKTPOIIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. II0CTOSTHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conporusinenue. 3akoH Oma yis
y4JacTKa [eru

https://m.edsoo.ru/ff0c478c

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHCHUE
poBOAHKUKOB. JIabopaTopHas paboTa
«M3yveHne CMEIIaHHOTO COSINHCHUS
PE3UCTOPOBY

bubmuoreka [IOK
https://m.edsoo.ru/ffOc74f0

57

PaboTa 1 MOIITHOCTH ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma a1 OJTHOM (3aMKHYTOI)
anexktpuueckon uenu. Koporkoe
3aMblkaHue. JlaboparopHas pabota
«M3mepenune D/]C ucrouyHuka Toka u
€ro BHYTPEHHET'O CONPOTUBIICHHSD)

bu6mmoteka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAs MPOBOAMMOCTH TBEPABIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temnepaTtypbl. CBEpXITPOBOIUMOCTh

https://m.edsoo.ru/ff0c478c

60

DJIEKTPUYECKHI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/ff0c478c

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
npUMecHas poBoauMocTh. CBolicTBa
p—Nn-nepexona.
[TomynpoBoIHUKOBBIE TPUOOPHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae
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DNEeKTPUYECKUM TOK B pacTBOpax U
pacIuiaBax 3JIEKTPOJIUTOB.

bub6mmoteka [IOK

62 DIIEKTPOJIMTHYECKAS TUCCOLIUALINS. 1 https://m.edsoo.ru/ff0c82ba
DIIEKTpOIH3
DJIEKTPUUYECKHM TOK B razax.

63 CaMOoCTOSITeTbHBIN U 1 bubnuoreka [IOK
HECAMOCTOSITEJIbHBIN pa3psii. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpuuecKue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 bu6mmoreka LIOK
npumMmeHenue. [IpaBuna TeXxHUKH https://m.edsoo.ru/ff0c86fc
0e301MmacHOCTH
O06o0marmui ypok bubnnoreka HOK

65 1
«DNEKTPOAMHAMUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota 1o teme

66 «Qnektpocraruka. [locTosHHbIN 1 bubanoreka [JOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

67 PesepsHsiil ypok. KoHTponbHas 1 bubnnorexa [HJOK
pabota o Teme "DnekTpoanHaMuKa" https://m.edsoo.ru/ff0c8c56
®Pusuka — Hayka o IIPUPOJE.

68 Hayunsie MeTz),;bI noinHiﬁ 1 bubmorexa OK

05.09.2023 | https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlero Mupa
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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12 KNACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
[
':;H Tema ypoka Beero Kourpoabsubie | IIpakruyeckue fl[:;:eﬂnﬂ :)Iglil;l;zz];eenbnme
padoThI padoThI pecypest
[TocTostHHBIE MATHUTHI U X

1 B3auMO/IecTBUE. MarHUTHOE MoJIE. 1 bubmuorexa [JOK
Bekrop marautHOM nHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON UHTyKIIUH
MarauTHo€ 1oJje npoBOIHUKA C

5 TokOM. OnBIT DpcTeaa. 1 bu6nunoreka [IOK
BzaumopeiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHast pabora «3yuenue 1 1 bu6nuoreka [IOK
MarHUTHOTO IOJIS KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [LIOK
«HccnenoBanue nelcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBME MarHUTHOTO TOJIS Ha

5 JIBIKYIIYIOCS 3apPSKEHHYIO YacTHILY. 1 bubmuorexa [JOK
Cwuua Jlopenra. PaGota cubl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMarHuTHas nHaAyKnus. [lotok

6 BEKTOpa MarHUTHOM MHAYKIuu. 31C 1
MHIYKIUU. 3aKOH 3JEKTPOMarHuTHOM
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nHaykuuu Papajes

JlaboparopHas paboTa
7 «HWccnenoBanue sIBICHUAS bubmorexa LHOK
N https://m.edsoo.ru/ff0cal50
3JICKTPOMArHUTHOW HHTYKITHH
NHnykTuBHOCTD. SIBIIeHUE
8 camouHaykiuu. IJ1C caMOMHAYKIIWH. bubmuorexa [JOK
DHeprusi MarHUTHOTO TOJISI KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJICKTPOMAarHUTHOE T10JIC
TexHuuyeckue ycTporucTBa U X
MIPUMEHEHHUE: TOCTOSIHHBIC MarHUTHI,
9 3JIEKTPOMArHUThI, JJIEKTPOABUTATENb, https://m.edsoo.ru/ff0c478c
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHAYKIIMOHHAS 11eYb
10 O6o6marmuii ypok «MarauTHoe bu6nuoreka [IOK
noJie. DJIeKTPOMarHuTHas UHTyKIUS https://m.edsoo.ru/ffOcab82
KonTponbhas pabota o teme
11 «MarauTHoOE moJie. bubmmorexa [IOK
https://m.edsoo.ru/ff0cad58
DneKTpoMarHuTHAst HHAYKIHS
CB00OOHBIC MEXaHUUECKHE
konebanus. [[apmoHnueckue
12 Kosie0aHus. YpaBHEHUE Bubmmorexa LIOK
. https://m.edsoo.ru/ffOcaf06
rapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaienue sHEprIN
JlaGopatopHas pabota
13 «ccnenosanne gaBHCHMOSm https://m.edsoo.ru/ff0c478c
Meproia MaJIbIX KOJICOaHHI Tpy3a Ha
HUTH OT JUTMHBI HUTH U MacChl TPy3a»
14 Konebarenpuslit koHTYp. CBOOOIHBIE bubmorexa LHOK

https://m.edsoo.ru/ff0ch820
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SJICKTPOMArduTHBIC KoJieOaHus B
nacaJIbHOM KoJIcOaTeIIEHOM KOHTYPC.
Anamorus MCKAY MCXaHUYCCKUMU U
QJICKTPOMAaroiuTHbIMH KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHEPIUU B UACAIIBHOM
K0JIeOATEITbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxarmux
KosieOaHusX. BeIHyXIeHHBIE
MeXaHHYeCKHEe KojieOanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
KoJicOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennbiit Tok. CHHYCOUAATBHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKA. AMIUIUTYIHOE U
JIEHCTBYIOLIIEE 3HAYEHUE CUIIBI TOKA U
HaIPSKEHUS

bu6mmorteka 1IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

19

YCTpolCTBO U IPaKTUYECKOE
MIPUMEHEHHUE JIIEKTPUYECKOT0 3BOHKA,
reHeparopa NepeMEeHHOro TOKa,
JIMHUH 3JIeKTponepeaay

bu6mmoreka 1IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJACTBE JIEKTPOIHEPTUH.
Kynbsrypa ucnonszoBanus
3JIEKTPOIHEPTUHU B MOBCEAHEBHOM
KA3HU
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Mexanunueckue BOJIHBI, YCJIOBUA
pactipoctpanenus. [leproa. Ckopocts

bu6mmoreka LIOK

21 pacrnpoCcTpaHEHHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunslie ¥ TPOAOIbHBIE BOJTHBI
29 3ByK. CKOpoCTh 3ByKa. [ pOMKOCTH bubnuoreka [IOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [lkana bubmiorexa LIOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBs3u. Paguonoxarnus
o5 KonTponbhas pabora «Konebanus u bubnuorexa [JOK
BOJIHBDY https://m.edsoo.ru/ff0cc6f8
[TpsimonmHEeHOE pacpocTpaHeHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuotexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkenus ceera. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ff0cd4e0
N300paKeHUH B IIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
)8 BHyTpeHHee oTpaxkeHue. [IpenenbHbii bu6mumoreka [LIOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXKEeHUs
29 JlaGopaTtopHas padota «M3mepenne bubnmnoreka [IOK
[IoKa3arelis MPeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenne n3o0paxeHuii B bu6nuoreka [LIOK
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nun3e. DopMyiia TOHKOM JTUH3BI.
YBenuyeHue JuH3bl

https://m.edsoo.ru/ffOcddle

31

JlaboparopHast paboTa
«HccnenoBanue CBOMCTB
N300paKEHUH B JIMH3AX)

32

Hucnepcus cera. CIOXHBINA COCTaB
oenoro ceera. Llet. JTaboparopHas
pabora «Habmonenne nucrepcuu
CBETa»

33

WuTtepdepentus ceera. Audpakius
cBeta. udpakimonHas pemeTka

bubmuorexa [JOK
https://m.edsoo.ru/ff0ced22

34

[Torepe4HOCTh CBETOBBIX BOJIH.
IHonspusanus ceera

bu6mmoteka 1IOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckre NpuOOpsI M yCTPOHUCTBA U
YCIIOBUS MX O€30MTaCHOTO MPUMEHEHUS

36

I'paHu1Bl IPUMEHUMOCTH
KJIACCHYECKON MeXaHMKU. [locTynaTel
CIIEHUAJILHON TEOpUHU
OTHOCHUTEJIbBHOCTU

bu6mmoreka 1IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
3amenJIeHHe BpPEMEHH U COKpallleHUE
JUTMHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcfa4?2

38

OHeprusi ¥ UMIYJIbC PEIATUBACTCKON
gactulbl. CBsI3b MAacChl C SHEPTUEH U
UMITYJIbCOM. DHEPIHUs MOKOS

bu6mmoreka I1IOK
https://m.edsoo.ru/ff0cfc68

39

KonTponbhas pabora «OnTuka.
OCHOBBI cHIeNMATILHON TEOPUHU
OTHOCHUTETBHOCTH

bu6mmorteka I[IOK
https://m.edsoo.ru/ffOcf6f0
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®otonsl. Dopmyna [Inanka. Dueprus

bubmuorexa [JOK

40
¥ UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHNE
bubmuorexa [JOK
41 exta. O A.T.
porospdexta. Onbire: https://m.edsoo.ru/ffOcffc4
CrojeroBa
3akoHsI poTodrddekra. YpaBHeHHE
42 BﬁHMTC(IEHa Ji(bcbomaq)g)ema Bubmmorexa LIOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosaddexra
Hasnenue cBera. Onwite I1. H.
43 JlebGeneBa. XUMHYECKOE JEICTBUE bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHUYECKHE yCTPOUCTBA U
MIPaKTUYECKOE MPUMEHCHHUE:
44
¢dorosnemeHT, HoTOAATUHK,
COJIHEUHas OaTapesi, CBETOAMO]]
45 Pemenue 3a1a4 mo teme «J€MEHTBI bubmuorexa [IOK
KBAaHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OOBITEH
46 Pesepdopna o paccesHuo o-4acTu bubmorexa LIOK
PLOPA P e https://m.edsoo.ru/ff0d091a
ILtanerapnast Mogenp aToMa
bu6mmoreka 1IOK
47 I1 b
OCTyJIatThl bopa https://m.edsoo.ru/ffOdOafa
W3znyuenue u noriolieHne GoToHOB
48 I I/I}II'ILIG exojie aTOM;l:: o) Ho(b;o OBHS bubmorexa LOK
p pexol . g p https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha JAPYroi. Bubl criekTpoB
BoaHoBEIe cBolMcTBa YyacTull. BoJIHBI
. B bubmuorexa [IOK
49 ne bpoits. Kopryckymsipao-

BOJTHOBOU Jyanu3M. CIIOHTaHHOE 1

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTYyUYCHUC

50

OTKpbITHE paIMOaKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneneHnio cocraBa
PaZMOaKTUBHOTO U3ITYYCHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6eTa-, ramMmma-
u3nydyeHus. Bousaue
PaIMOaKTUBHOCTHU Ha JKUBBIC
OpTaHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacnas.
DNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnan. ['amma-uznyueHue

bu6mmoreka 1IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Snepubie peakuuu. fnepHbii
peakrtop. [IpoGiembl, MepCreKTHBEI,
AKOJIOTMYECKHE aCTIEKTHI SIICPHOU
DHEPIreTUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
no3UTpoHa. MeToab! HaOMOIeHUS U
PErUCTPaLU 3JIEMEHTAPHBIX YaCTULL.
Kpyrusi cron «®@yHaaMeHTanbHbIE
B3auMoJicicTBU. ENUHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

bu6mmoreka 1IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Be3nnoro neda. Co3se3aus,
SIpKUE 3BE3/1bI, TUTAHETHI, X BUAUMOE
nemkenne. ComHeyHas cHCcTeEMa

56

Connue. ConHeyHast akTUBHOCTb.
Wcrounuk sneprun CosHLa U 3BE3]1
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57

3BE3/b1, X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
nocie0BaTeIbHOCTH. BHyTpeHHee
cTtpoenue 38e371. CoBpeMeHHbIE
MIPEJICTaBICHUS O IIPOUCXOKICHUH U
sBostrorny CoJiHIIA U 3BE3]T

58

Mineunsbiii [1yts — Hamia "anaktuka.
IMonoxxenue u nrxenue CoyHIIA B
lanmakrtuke. ['anaktuku. YepHbie
JIBIPHI B SIAPAX TAJTAKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznyuyeHue.
MeraranakTuka

60

Hepemenubie mpo0JieMbl aCTPOHOMUHT

61

KonrtponbHas pabota «neMeHTbI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ob6o6maromuit ypok. Pons huzuku u
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMATLHOU U
ATUYECKOHU cdepax AesITeTbHOCTH
YyeoBeKa

63

O6o06matomuii ypox. Pons 1 mecTo
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o6maromuit ypox. Posb
¢buznueckoil Teopun B GOpMHPOBAHUN
MIPEACTABICHHH O QU3HIECKON
KapTHUHE MHUpa




Ob6o6maromuii ypok. Mecto
¢u3nUecKoil KapTUHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEICTABICHUN O IPUPOAEC

66 PesepBHbIi ypok. MarHutHoe 1ose. 1
DNeKTPOMarHuTHAs MHIYKIIHS
PesepBublil ypok. Ontrka. OCHOBBI

67 CHelUaIbHON TeOpUH 1
OTHOCHUTEJIBHOCTHU
Pesepublii ypok. KBantoBas dusuka.

68 DJeMeHTHl aCTPOHOMUU U 1 bubmorexa HOK

https://m.edsoo.ru/ff0d1784
acTpoU3UKHU
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATE/IbHOIO NMPOLLECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUAJIbI ANA YHEHUKA

®uzuka 10,11 knacc .ba3oBblil ypoBEHb,
[Typsimesa H.C., Baxeesckas H.E., Mcaes J[.A.

u3zaTenbcTBO: Jpoda

METOAUYECKUE MATEPUA/IbI ONA YYUTENA

LUNDPOBbLIE OBPA3OBATE/IbHbIE PECYPCbl U PECYPCbl CETU UHTEPHET
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